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Description

The present invention relates to an aqueous
liquid enzymatic detergent composition with

improved enzyme-stability.

Aqueous liquid enzymatic detergent composi-

tions are well-known in the prior art. A major
problem which is encountered with such com-
positions is that of ensuring a sufficient storage-

stability of the enzymes in such compositions.

The prior art has already described various ways
in which this problem can be overcome, e.g. by

inclusion of enzyme-stabilizing systems in such

liquid detergent compositions.

Thus, it has been proposed in DE—A—
2 748 211 to include a mixture of a polyol and
boric acid, boric oxide or an alkalimetalborate in

an aqueous liquid enzymatic detergent composi-

tion. This system indeed increases the stability of

the enzymes in liquid detergent compositions.

It has also been proposed in DE—A—2 748 212

to include a mixture of a polyfunctional amino
compound having at least one amine grouping

and at least two hydroxyl groups and boric acid,

boric oxide or an alkalimetalborate as enzyme-
stabilizing system in aqueous liquid detergent

compositions. This system also improves the

enzyme storage stability in such detergent com-
positions.

Recently, it has been proposed in GB—A1

—

2 021 142 to use a mixture of a water-dispersible

antioxidant and an organic, hydrophilic, water-

soluble polyol having a molecular weight of less

than about 500 as enzyme-stabilizing system in

liquid detergent compositions. Preferably a

buffering amount of a weak base, such as an

alkanolamine, is also present in the enzymatic

liquid detergent composition.

It has now been found that a mixture of a.polyol

and/or a polyfunctional amino compound, with

boric acid, boric oxide or an alkalimetalborate and
with an antioxidant produces a synergistic

enzyme-stabilizing effect, that is an effect which
surmounts the sum-effect of each of the binary

systems.

It has been found that in the mixture of the

invention the antioxidant must be present above
a certain level, as well as the boric acid or the

alkalimetalborate.

The antioxidant should be present in the

mixture in an amount of at least 5% by weight of

the final enzymatic aqueous liquid detergent

composition, and the boric acid, boric oxide or

alkalimetalborate in an amount of at least 2% by
weight of the final enzymatic aqueous liquid

detergent composition.

The polyol should be present in an amount at

least equal to the amount of boric acid, boric

oxide or alkalimetalborate, and the polyfunctional

amino compound should be present in such an

amount, that the weight ratio of this compound to

the boric acid or alkalimetalborate is at least 0.5.

The essential constituents of the mixture of the

invention will now be further discussed in detail.

The polyols that can be used in the present

invention are polyols containing from 2 to 6
hydroxyl groups. They contain only C, H and O
atoms. Typical examples are ethyleneglycol,

propyleneglycol, 1,2-propanediol, butyleneglycol,

5 hexyleneglycol, glycerol, mannitol, sorbitol

erythritol, glucose, fructose, lactose and
erythritan (=1,4-an hydride of erythritol). Pre-

ferably glycerol is used.

The amount of polyol used ranges from 2 to

10 25%, preferably from 5 to 15% by weight of the

final composition.

The polyfunctional amino compounds that can
be used in the present invention contain at least

one amine grouping and at least two hydroxyl-

is groups. Suitable examples are diethanolamine,

triethanolamine, di-isopropanolamine, tri-

isopropanolamine, and tris(hydroxymethyl)

aminomethane. It is to be understood that

quaternary ammonium compounds are not

20 included in the term polyfunctional amino com-
pound. Preferably triethanolamine is used.

The amount of polyfunctional amino com-
pound used ranges from 2 to 25, preferably from
4—15% by weight of the final composition.

25 Mixtures of various polyols or various poly-

functional amino compounds may also be used,

as well as mixtures of polyols and polyfunctional

compounds.
The boron compound that is used in the present

30 invention is boric acid, boric oxide, or an alkali-

metalborate such as sodium and potassium
ortho-, meta-, and pyroborate, borax, and poly-

borates. Preferably the boron compound is borax.

The amount of boron compound used ranges

35 from 2 to 15, preferably from 3.5—10% by weight
of the final composition.

The amount of polyol used should be at least

equal to the amount of boron compound used in

the final composition; generally the weight ratio

40 of the amount of polyol to the amount of the
boron compound ranges from 1 up to two, and
preferably from 1 to 1.6.

The amount of polyfunctional amino com-
pound used should be at least half the amount of

45 the boron compound used; generally the weight
ratio of the amount of the polyfunctional amino
compound to the amount of boron compound
ranges from 1:2 to 10:1, preferably from 7:1 to

2:1.

so The boron compound is to be calculated on the

basis of borax for all the above ranges.

Mixtures of various boron compounds can also

be used.

The antioxidants that are used in the present

55 invention are reducing alkalimetal salts having an
oxygenated sulphur anion SaO b in which a and b

are numbers from 1 to 8. Typical examples of

such reducing salts are alkalimetalsulphites,

alkalimetalbisulphites, alkalimetabisulphites,

so alkalimetalthiosulphat.es, in which the alkalimetal

is sodium or potassium. Of these, sodium
sulphite is the preferred compound.
The reducing alkalimetal salt is used in an

amount ranging from 5—20, preferably from
S5 6—15% by weight of the final compositions.

2
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The aqueous liquid compositions in which the

stabilizing systems of the invention are in-

corporated are aqueous, liquid enzymatic

detergent compositions further comprising as

essential ingredients enzymes, and active

detergents.

The enzymes to be incorporated can be proteo-

lytic, amylolytic and cellulolytic enzymes as well

as mixtures thereof. They may be of any suitable

origin, such as vegetable, animal, bacterial,

fungal and yeast origin. However, their choice is

governed by several factors such as pH activity

and/or stability optima, thermostability, stability

versus active detergents, builders and so on. In

this respect bacterial or fungal enzymes are

preferred, such as bacterial amylases and

proteases, and fungal cellulases. Although the

liquid compositions of the present invention may
have a near-neutral pH value, the present in-

vention is of particular benefit for enzymatic

liquid detergents with a pH of 7.5 or above,

especially those incorporating bacterial proteases

of which the pH-optima lie in the range between

8.0 and 11.0, but it is to be understood that

enzymes with a somewhat lower or higher pH-

optimum can still be used in the compositions of

the invention, benefiting from it.

Suitable examples of proteases are the subti-

lisins which are obtained from particular strains

of B. subtilis and B. licheniformis, such as the

commercially available subtilisins Maxatase® (ex

Gist-Brocades N.V., Delft, Holland) and Alcalase®
(ex Novo Industri A/S, Copenhagen, Denmark).

As stated above, the present invention is of

particular benefit for enzymatic liquid detergents

incorporating enzymes with pH-activity and/or

stability optima of above 8.0, such enzymes being

commonly called -high-alkaline enzymes.
Particularly suitable is a protease obtained from

a strain of Bacillus, having maximum activity

throughout the pH-rangeof 8—12, developed and
sold by Novo Industri A/S under the registered

trade name of Esperase®.
The preparation of this enzyme and analogous

enzymes is described in British Patent Specifica-

tion No. 1,243,784 of Novo.

High-alkaline amylases and cellulase can also

be used, e.g. alpha-amylases obtained from a

special strain of B. licheniformis, described in

more detail in British Patent Specification No.

1,296,839 (Novo).

The enzymes can be incorporated in any
suitable form, e.g. as a granulate (marumes, prills

etc.), or as a liquid concentrate. The granulate

form has often advantages.

The amount of enzymes present in the liquid

composition may vary from 0.001 to 10% by

weight, and preferably from 0.01 to 5% by weight.

The liquid detergent compositions of the inven-

tion furthermore comprise as essential ingredient

an active detergent material, which may be an

alkali metal or alkanol amine soap or a C10—

C

24

fatty acid, including polymerized fatty acids, or an

anionic, nonionic, cationic zwitterionic or ampho-

teric synthetic detergent material, or mixtures of

any of these.

Examples of anionic synthetic detergents are

salts (including sodium, potassium, ammonium,
5 and substituted ammonium salts such as mono-,

di- and triethanolamine salts) of C9—

C

20 alkyl-

benzenesulphonates, C8—

C

22 primary or

secondary alkanesulphonates, Ca—

C

24 olefin-

sulphonates, sulphonated polycarboxylic acids,

io prepared by sulphonation of the pyrolyzed

product of alkaline earth metal citrates, e.g. as

described in British Patent Specification No.

1,082,179, C8—

C

22 alkylsulphates, C8—

C

24 alkyl-

polyglycolethersulphates (containing up to 10

15 moles of ethylene oxide); further examples are
:

described in "Surface Active Agents and

Detergents" (Vol. I and II) by Schwartz, Perry and

Berch.

Examples of nonionic synthetic detergents are

20 the condensation products of ethylene oxide,

propylene oxide and/or butyleneoxide with C8
—

C18 alkylphenols, C8—

C

13 primary or secondary

aliphatic alcohols, C8—

C

18 fatty acid amides;

further examples of nonionics include tertiary

25 amine oxides with one Ca—

C

18 alkyl chain and

two Ct-3 alkyl chains. The above reference also

describes further examples of nonionics.

The average number of moles of ethylene oxide

and/or propylene oxide present in the above
30 nonionics varies from 1—30; mixtures of various

nonionics, including mixtures of nonionics with a

lower and a higher degree of alkoxylation, may
also be used.

Examples of cationic detergents are the

35 quaternary ammonium compounds such as alkyl-

dimethylammonium halogenides, but such

cationics are less preferred for inclusion in

enzymatic detergent compositions.

Examples of amphoteric or zwitterionic deter-

40 gents are N-alkylamino acids, sulphobetaines,

condensation products of fatty acids with protein

hydrolysates, but owing to their relatively high

costs they are usually used in combination with

an anionic or a nonionic detergent. Mixtures of

45 the various types of active detergents may also be

used, and preference is given to mixtures of an

anionic and a nonionic detergent active. Soaps (in

the form of their sodium, potassium, and sub-

stituted ammonium salts) of fatty acids may also

so be used, preferably in conjunction with an anionic

and/or a nonionic synthetic detergent.

The amount of the active detergent material

varies from 1 to 60%, preferably from 2—40, and

especially preferably from 5—25%; when
55 mixtures of e.g. anionics and nonionics are used,

the relative weight ratio varies from 10:1 to 1:10,

preferably from 6:1 to 1:6. When a soap is also

incorporated, the amount thereof is from 1—40%
by weight.

50 The liquid compositions of the invention may
further contain up to 60% of a suitable builder,

such as sodium, potassium and ammonium or

substituted ammonium pyro- and tripolyphos-

phates, -ethylenediamine tetraacetates, -nitrilotri-

65
_ acetates, -etherpolycarboxylates, -citrates, -car-



bonates, -orthophosphates, zeolites, carboxy-

methyloxysuccinate, etc. Particularly preferred

are the polyphosphate builder salts, nitrilotri-

acetates, citrates, zeolites, and mixtures thereof.

In general the builders are present in an amount
of 1—60, preferably 5—50% by weight of the final

composition.

The amount of water present in the detergent

compositions of the invention varies from 5 to

70% by weight.

Other conventional materials may also be
present in the liquid detergent compositions of

the invention, for example soil-suspending

agents, hydrotropes, corrosion inhibitors, dyes,

perfumes, silicates, optical brighteners, suds
depressants such as silicones, germicides, anti-

tarnishing agents, opacifiers, fabric softening

agents, oxygen-liberating bleaches such as

hydrogen peroxide, sodium perborate or per-

carbonate, disperisophthalic anhydride, with or

without bleach precursors, buffers and the like.

When the composition contains a builder, it may
sometimes be advantageous to include a suspen-
sion stabilizer in the composition to provide a

satisfactory phase-stability. Such stabilizers

include natural or synthetic polymers, which
however should not be capable of reacting with

the boron compound. Suitable examples of such

suspension stabilizers are polyacrylates, co-

polymers of maleic anhydride and ethylene or

vinylmethylether, and polymers of acrylic acid,

cross-linked with not more than 10% of a vinyl-

group containing cross-linking agent, e.g.

polymers of acrylic acid, cross-linked with about
1% of a polyallyl ether of sucrose having an
average of about 5.8 alkylgroups for each sucrose
molecule. Examples of the latter are commercially

available products, available under the registered

trade name of Carbopol 934, 940 and 941 of B. F.

Goodrich Co. Ltd.

In general, if a suspension stabilizer is required,

it will be included in an amount of 0.1—2, usually

0.25—1 % by weight of the final composition.

The invention will now be further illustrated by
way of Example. In the examples, all the per-

centages are percentages by weight of the final

composition.

The pH of the final composition is near neutral,

preferably higher than 7.5, and should preferably

lie within the range of 8.0 to 10.0, and is, if

necessary, buffered to a value within that range
by addition of a suitable buffer system. The pH of

the wash liquor, when using the composition, is

about 1 pH unit higher than the above values at an
in-use concentration of about 1%.

Example 1

The following compositions with varying

amounts of polyol, boron compound and
reducing agent were prepared:

%

Sodium dodecylbenzenesulphonate 5

Ci3—

C

15 linear primary alcohol,

condensed with 7 moles of alkylene

oxide, which is a mixture of ethylene-

and propylene-oxide in a weight
ratio of 92:8 2

pentasodium tripolyphosphate (anh.) 27.2

glycerol x

borax y

sodium sulphite z

sodium carboxymethylcellulose 0.2

fluorescer 0.1

bacterial protease (Alcalase®) 0.7

water balance.

The half-life time of the enzyme was measured
at 37°C in each of the compositions, and the

following results were obtained

4
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A

x (in %) 3 3

y (in %) 2 —

z (in %) — 6

0.5 1.2

half-life time (in weeks)

x (in %)

y (in %)

z (in %)

7.5 7.5

— 7.0

5.0 5.0

7.0 —

— 2.5

7.0

2.5

half-life time (in weeks)'

0.5 10

As can be seen from series A—D, the mixtures

of the invention produce an effect which clearly

surmounts the sum effects of the individual

binary mixtures.

In series E, where there is less than the required

5% of the sulphite present, there is no such effect.

The half-life times of the enzyme in this

composition at 37°C were as follows:

x (in %) — 10

y (in %) - 5

Example 2

The following formulations were prepared

C-I3—C, 5 linear primary alcohol,

condensed with 7 moles of alkylene-

oxide, which is a mixture of ethylene-

and propyleneoxide in a ratio

of 92:8 6.5

pentasodium tripolyphosphate (anh.) 20.0

sodiumcarboxymethylcellulose

fluorescer

perfume

silicone oil

Carbopol® 941

bacterial protease (Alcalase®)

glycerol

borax

sodium sulphite

water

0.45

0.15

0.15

0.30

0.64

half-life time (in weeks)

Again this shows an unexpected ii

half-life time.

Claims

1. An aqueous, enzymatic liquid detergent

composition comprising from 5—70% by weight

of water, from 1—60% by weight of a detergent

active material, enzymes, and an enzyme-
stabilizing system which contains a mixture of (a)

from 2 to 15% by weight, calculated on the basis

of borax, of the composition of boric acid, boric

oxide or an alkalimetal borate and (b) from 2 to

25% by weight of the composition of a polyol

which contains from 2 to 6 hydroxylgroups and

contains only C, H and 0 atoms or a poly-

functional amino compound which contains at

least one amine grouping and at least two
hydroxyl groups or mixtures thereof, the weight

ratio of (b):(a), calculated on the basis of borax,

being at least 1 when a polyol is used and at least

0.5 when a polyfunctional amino compound is

used, characterized in that the enzyme stabilizing

system further comprises 5—20% by weight of

the composition of a reducing alkalimetal salt, the

anion of which is an oxygenated sulphur anion
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SaO b in which a and b are whole numbers from 1

to 8.

2. A composition according to claim 1, charac-

terized in that the oxygenated sulphur anion is a

sulphite, bisulphite, metabisuiphite or thio-

sulphate anion.

3. A composition according to claim 1 or 2,

characterized in that the reducing alkalimetal salt

is sodium sulphite.

Patentanspruche

1. WalSrige, enzymatische, flussige Detergens-

Zusammensetzung, enthaltend 5—70 Gew.-%
Wasser 1—60 Gew.% eines Detergens-aktiven

Materials, Enzyme und ein Enzym-
stabilisierendes System, das eine Mischung von

(a) 2 bis 15 Gew.-%, berechnet auf der Basis

von Borax, der Zusammensetzung Borsaure, Bor-

(lll)-oxid oder eines Alkalimetallborates und
(b) 2 bis 25 Gew.-% der Zusammensetzung

eines Polyols, das 2 bis 6 Hydroxylgruppen
enthalt, und nurC-, H-, und O-Atome enthalt, oder

einer polyfunktionalen Aminoverbindung, die

mindestens eine Amingruppierung und
mindestens 2 Hydroxylgruppen enthalt oder

Mischungen davon,
beinhaltet, wobei das Gewichtsverhaltnis von

(b):(a), berechnet auf der Basis von Borax,

mindestens 1, wenn ein Polyol verwendet wird,

und mindestens 0,5, wenn eine polyfunktionale

Aminoverbindung verwendet wird, betragt, da-

durch gekennzeichnet, daS das Enzym-
stabilisierende System weiterhin 5—20 Gew.-%
der Zusammensetzung eines reduzierenden

Alkalimetallsalzes umfalSt, wobei dessen Anion
ein sauerstoffbeladenes Schwefelanion SaO b ist,

worin a und b ganze Zahlen von 1 bis 8 sind.

2. Zusammensetzung nach Anspruch 1, da-

durch gekennzeichnet, dalS das sauerstoff-

beladende Schwefelanion ein Sulfit, Bisulfit-,

Metabisulfit- oder Thiosulfatanion ist.

3. Zusammensetzung nach Anspruch 1 oder 2,

5 dadurch gekennzeichnet, dalJ das reduzierende

Alkalimetallsalz Natriumsulfit ist.

Revendications

10 1. Composition detergente enzymatique liquide

aqueuse comprenant de 5 a 70% en poids d'eau,

de 1 a 60% en poids d'une matiere detergente

active, des enzymes et un systeme de stabilisa-

tion des enzymes qui contient un melange de (a) 2

15 a 15% en poids, calcule sur la base du borax de la

composition, d'acide borique, d'oxyde borique ou
d'un borate de metal alcalin et (b) 2 a 25% en

poids de la composition d'un polyol qui contient

de 2 a 6 groupes hydroxyle et ne contient que des

20 atomes de C, de H et de O ou un compose amino
polyfunctionnel qui contient au moins un groupe-
ment amine et au moins deux groupes hydroxyle

ou leurs melanges, le rapport ponderal de (b):(a),

calcule sur la base du borax, etant au moins egal a

25 1 lorsqu'on utilise un compose amino poly-

functionnel, caracterise en ce que le systeme de

stabilisation des enzymes comprend en outre 5 a

20% en poids de la composition d'un sel de metal

alcalin reducteur dont I'anion est un anion soufre

30 oxygene S aO b dans lequel a et b sont des
nombres entiers de 1 a 8.

2. Composition selon la revendication 1, carac-

terise en ce que I'anion soufre oxygene est un
anion sulfite, bisulfite, metabisulfite ou thio-

35 sulfate.

3. Composition selon la revendication 1 ou 2,

caracterise en ce que le sel de metal alcalin

reducteur est le sulfite de sodium.

40

45

50

55


